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(57) [mm] (57)[ABSTRACT OF THE DISCLOSURE] ! 

iSftjS] /SUBJECT OF THE INVENTION] ' 

ftf^'tt, R ZPM^-T) ^ i i It discovers the lusterless type anion 

0J\tz L M 7 =-3r >MM^ electrodeposition coating material excellent in a ■ 

'& - ar sL&j1~ 1 1 o weather resistance and the stability of a paint. 

ffi?^¥t] [PROBLEM TO BE SOLVED] !• 

y y^^W^FtSfa*/ -r — The lusterless type anion electrodeposition 

( a ) s Tvi^ :1 f-v'v / !i /I'Stf coating material containing vinyl-ccpolymer 

^l&?n-^/^— (b) . TKi&jl'a resin (A) which carries out radical ' ■! 
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tSfP^y ( c h copolymerization of fluorine-containing 

* ->/i^S^a W^ISfP-^ / unsaturated monomer (a), alkoxy silyl group 

(dJ^l^-tWftiKO^Ffi&fP^E-y content unsaturated monomer (b) t 

-v— (e) £r:7 v^^/^^ffio^L hydroxyl-containing unsaturated monomer (c), 

T a: 6 — ^ S ft: ,j|f j| carboxyl group-containing unsaturated 

(A) , S^TklS i: RtSt 61 monomer (d), and other unsaturated monomer 

Mfi§#J (B) £<a (e), and crosslinker (B) which has the functional 

'^I'^^M LiT^tyifi group which reacts with a hydroxyl group. 

mmmomm) [claims] 

] [CLAIM 1] 

7 v ^'a'W^I&fP^ / The iusterless type anion electrodeposition 

( a ) , 7^3* v"-> y /I'S'flt coating material containing vinyl-copolymer 

(bi/TK^S^"" rasin (A) which .carries out radical :■ : : . 

7 s ^SS-fn* / ( c ). , iJ.H'ift ''oopoiymerizatiun 1 of fluorine-containing ■'. ■ :'v 

:>vi>^'^^f ^teiJi'l^r / ~s — ; unsaturated monomer 'a), . alkoxy silyl group '•; 

€)\ '&t^<DM(D-f ^u^y content unsaturated monomer (b), $ 

(e) %7 i/i* .^SIpL hydroxyl-containing unsaturated monomer (c), ■■■■■'■•;<:. 

5 S'-^^l.a carboxyl group-containing unsaturated 

(A)^&T/7KiSSSi:RfS1"6-'^ monomer (d), and other unsaturated monomer 

&X&^i"S3BflB#J (B) (e), nnd crosslinker (B) which has the functional 

LM7^ ^^flMrH group which reacts with a hydroxyl group. 

iV.;i . ■ • . 

Iffll*3l2] [CLAIM 2] 1 

7y$$^ #S ?P * / ^ — The !gsterless type anion electrodeposition 

(a) d\ J^T^P^ (1) "CIS coating material of Claim 1 by which 

cMl^fn^^ l l^qflififecOjfe^ L tiuorine-containlng unsaturated monomer (a) is 

>M7 — ^y'^^BMo expressed with the following Formula (1). . • 

■it: I] {FORMULA 1] v 

( i ) c Formula (1). 
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CH 2 =C-C-0-(CH 2 )m- (CF 2 ) n F 
0 



(st^K Afi?X^S tcii9 (In the Formula, A is hydrogen or a methyl 

K, mii0'^4»lt, nlil group.) 

— 1 2 (D^W^.^i') M is the integer of 0-4, n expresses the integer 

of 1-12. 

l»*«3] [CLAIMS 

• 7 ^"a ^"^ISfP / y— The lusterless type anion electrodeposition 

(a.)-t'\ 2—/*— /Vktn/r coating material of Claim 1 whose 

;.r 9 9 V i -— K Xli h fluorine-containing unsaturated monomer (a) is 

. V yA-frnx-v-Ji'/ 9 9)) 2-perfluor oootyl methacrylate or :?. ivifluoro 

.'• - ? ^><5lt^JK 1 iz.%Zffi,<0&M ethylmethacrylate. - 



[DETAILED DESCRIPTION 
INVENTION] 



OF THE 



i o o o i ] 



ioooi] 



X%W<omr$Z>&MiftW\ ITECHNICAL FIELD OF THE INVENTION] S 

RXIBM This invention relates, to the lusterless type 
K^1£t£f6ibfc|&i^b?§T-~xt" anion electrodeposition coating material 
>WMWM^Wiir% a excellent in a weather resistance and paint 

stability. 



i 0 0 0 2 ] 



[0002] 



[PRIOR ART AND PROBLEM] 

Formerly, since hot workability of aluminum is 
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good compared with steel etc., it can obtain 
comparatively easily the die material which has 
various cross-sectional shape by hot extrusion. 
Moreover, it utilizes the characteristic which was 
excellent in original aluminum to excel in things 
and corrosion resistance with lightweight 
aluminum and easy workability, particularly it is 
largely used increasingly as a 
building-materials-related material. 
Although aluminum itself is not corroded to 
corrosion matter, such as salt water resistance, 
since it corrodes easily to alkali resistance 
(mortar etc.), usually, after carrying out the 
anodizing of the aluminum, coating with Ihe 
anion electrodeposition coating material etc. Is 
jcnimon. 



U)0 0 3] 

r. <d x o ft r ^ ~ V J» W$ <o 

ffiW 1 0-4 6 0 6 5 3^## 
h "6 0 £ b (r.T..'W-i * -> :> y /i> 

& *mmt w-r 6 was t*/^ 

l-c-<> / h y T "/— 

( U V A * / v -) . S t-V.X »4 
t KT 5 7l*tt5T 

? y )v*c j 

f&ft (HALS^/?-) t t 



10003]. 

There is Unexamined-.Japariese-Palent No. 
10-46065 as invention of a lusterless anion 
electrodeposition coating material by combining 
the rosin which has the alkoxy silyl group in the 
side chain, and the resin with which SP values 
differ as such an 

electrcdeposition-coating-materia! composition 
for aluminum materials. 

Furtnermore, . lhat a weather resistance .. s 
indicated to be by the 2001 -64568 gazette as 
invention about a good lusterless type anion 
electrodeposition coating material is public 
knowledge by using the resin which contains 
the acryl monomer (UVA monomer) which has a 
benzotriazole group as the resin which has the 
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alkoxy silyl group in the side chain, and 
monomer component, and/or the acryl 
monomer which has a hindered amino group as 
indispensable monomer component (HALS 
monomer). 

Moreover, these invention may impair paint 
stability, when the additional amount of a UVA 
monomer or a HALS monomer is increased for 
an improvement of the further weather 
resistance. 



: «0 0 0 4] 

.* it 2 mm <omm 

( & 9 * *~ (o mm v ( 

mMWwmM\tmM(DmM: l- 
yt l/c . mmm 

v' >• ^ kfmxy A /u * - & £ 
.©r. a.- 8 if— *»biSS» 



[0004] 

Also 

Since it circulates through piping, a filter, etc. in 
a tank over a iong period of time when the 
coating frequency of the coating goods is 
extremely low (called ihe coating line of 
!oW-speed turnover) since two kinds of resin is 
combined for example, what the paint 
aggregated attaches to the wall surface in an 
alectrodeposition tank, from getting blocked 
lime and effort and the fiiter of cleaning of the 
paint aggregate, it had to open the casing in 
each time, and had to exchange filters. 
From this, the user was required for the 
lusterless type anion electrodeposition coating 
material with good paint stability by -he high 
weather resistance. 



10 0 0 5] 



10005] 



imm*f$®:'tz>tz£><nmk\ [means to solve the problem] 

'^3£^l#^{4> ..hfrZ L TzfuM These inventors repeated earnest research, in 

&Zffltk-f SrtUbfctliiKffl&S: order to solve said problem. 

Mtetz%v!%:, 7 i/^'a^'Fi&fn As a result, it can obtain a lusterless type anion 
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^y?- (a), r/u=*^vy 
/^S^PFfift* y -7- ( b ) % 

•fp^y-r- (e) &*fi£-LT 
* S tf =A4fc »-^{$« (A) , 

w-p&mn .(b) ^-atts: 

> lr. «t o r S!fM£« JM4S5?J£tt 
»>&£r#f6te' 1,17-tyif. 



electrodeposition coating material with good 
weather resistance and paint stability by 
containing vinyl-copolymer resin (A) which 
copolymerizes fluorine-containing unsaturated 
monomer (a), alkoxy silyl group content 
unsaturated monomer (b), hydroxyl-containing 
unsaturated monomer (c), carboxyl 
group-containing unsaturated monomer (d), and 
other unsaturated monomer (e), and crosslinker 
(B), it came to, perfect this invention. 



1.0 0 0 6] 

^"^•.^sfp^-y -r— (eh 

^ . >- :/v ^ a £ • 7 F 3& |P * / * — 
■ ( a ) . &V-l-<rM(DKffi%i* y 
— >. (e) $r 7 >' it A-*1t# L 

r o tr = *s-a- fkfcf ffi 
2. "yjJf^-w^FWn^ey-^- 

(,r. : ) ?)\ l^TWit (1) T*^ 



[0006] 

Namely, this invention, 1 . 
The lusteriess type anion electrodeposition 
c'oaiing; material containing vinyl-ccpolymer 
resin ' (A) which carries out radical 
copolymerization of fluorine-containing 
unsaturated monomer (a); alkoxy silyl group 
content unsaturated monomer ..(b),' 
hydroxyl-containing unsaturated monomer (c), 
carboxyl group-containing unsaturated 
monomer (d), and other unsaturated monomer 
(e), and crossiinker (B) which has the functional 
group which reacts with a hydroxyl group. 
2. 

The lusterless type anion electrodeposition 
coating material of the 1st item by which 
fluorine-containing unsaturated monomer i^a) 's 
expressed with the following Formula ( ;), 



16 3 0 7] 
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[FORMULA 2] 

5t (1) 0 Formula (1). 
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f 

CH 2 -C-C-0-(CH 2 )rTr (CF 2 ) n F 
0 



A(i7kHS/c{i y J-ty. (In the Formula, A is hydrogen or a methyl 

JE, mfct 0 — 4 <7>|ttSu n S 1 group.) 

— 1 2 £)H^r3r^i~) M is the integer of 0-4, n expresses the integer 

s. y^m^^m^y^- of 1-12. 

(a) /j\ 2-/N-7/btDt 3: 

t'f'/vj'p 2 y 1^— K Xtt K It is related with the lusterless type anion 

y 7y^?J:-n m-yvM ^ ^ 'J i*"*- electrodeposition coating, material of the 1st 

XTfo 5 ';. :r H^p2^'"OSfe^ item whose; fluorine-containing unsaturated 

:.-;r :/i^^M¥k i^H'~ <5</ monomer (a) is ?.-perrluorocctyl meth&cryiate or 

• , a trifluoro ethylmethacrylate. 

!0 0 0 8] {0008] 

■i5gffl»mft^*6]. [EMBODIMENT OF THE INVENTION] 

*^^(co^TP^B{cf^PJ|-f It demonstrates this invention in detail. 

£0 0 0 9] [0009] 

V—Ji' &Mikfc ffiB (A) Vinyl-copolymer resin (A) 

t?.r-/x^jS-a f^WBI (A) Vinyl-copolymer resin (A) is resin which carries 

"7 Si ^ W ^ t& fn -r y ^ out. radical copolymerizaticn of 

( a >, TVI' ^ 3r v^v U /^Kl^W fluorine-containing unsaturated monomer (a), 

^fiotfn ■=& y — ( b ) , /K^&lir alkoxy silyl group content unsaturated monomer 

; eFFf?i!lfn^/ ( c ) N ^7/i/?J< (b), hydroxyl-containing unsaturated monomer 

•■¥■ v'/^S^^ ^f iS?P^ J — (c), carboxyl group-containing unsaturated 

( d h ^ Wftfe^^tSfP^E- / monomer (d), and other unsaturated monomer 

(e) Sr7^*/U*«-&b-Cft (e). . . 
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7 y M^^^f fSfcit J ( a ) As fluorine-containing unsaturated monomer 

t L"Cfi, ^-y/i't^^ (a), a perfluoro butyl ethylacrylate, a perfluoro 

^^)VT 9 V \y— V N 7yu isononyl ethylacrylate, 2-perfluorooctyl 

>i~p-f y j -/v^J-jvy 9 }) u ethylacrylate, a perfluoro butyl ethyl 

— K 2 — 7/u^"n^-^^ methacrylate, a trifluoro ethylmethacrylate, a 

^xf .;U7^ K 7 perfluoro isononyl ethyl methacrylate, a 

/i/TD/f/^f/^^T^ !i perfluorboctyl ethyl methacrylate, etc. are 

\/~- V , h !i y jviru mentioned, as a detailed commercial item, there 

•yyyi— K '<-7/l>*v>{ are FAMAC, FAMAC-M (above, the product 

y / -/lo^/M $ T y y . made by Nippon Mektron Incorporated, a brand 

r , /<— yjvir nt^f/^f- name, 2-perfluoro-alkyl methacrylate), and light 

f l S'?*#T9 V l"- h f£ if'ti^if ester M-3F (Kyoeisha chemistry company 

flr(*W<CitjIRiSpi: LTtt make... a brand name, trifluoro 

. FASv.1 AC. FAMAC- -M(J£X 3thyim ^hacrylate). 

■it, a^y y ppyttlk M ■ • . 
y y y y =?'< h^^-r 

mm--- 3 f • (&m±4tmm. : 

y y y — h) iSfcSo " 

ioon] [0011] 

7/>--'3r>'v / y y^S^^^rlsl^P As alkoxy silyl group content unsaturated 

^y-r- (b) irLTJi, y— monomer (b), a (gamma)- acryloxy propyl 

7*y y n^-iyyp tfVu My h trimethoxysilane, a (gamma)- methaacryroxy 

.• v ; :W 7 y\ 7 ^7^ y o propylrnethyl dimethoxysilane, a (gamma)- 

-r;>;7°D tVuy ^A vy h > acryloxy propylrnethyl dimethoxysilane, a 

vy>\ y — T y y p ~V % >7' "d (gamma)- methaacryroxy propyl 

y ^vuv^y h ^yy7 ^> trimethoxysilane, a (gamma)- acryloxy 

7 — y 9 TV y cr^rv / 7 p D tVu propylrnethyl dimethoxysilane, a (gamma)- 

r y > r i/i/7 >\ y—T? methaacryroxy propylrnethyl dimethoxysilane, a 

y p-3f S/;/.p t:°/uy ^/u> ; y h vinyl trimethoxysilane, etc. are mentioned. 

*->">7>, y-yyryy* 

^i/7°o tv^y fvUv^ h*i/ 
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TKi^X^T^^iSlP^y — (c ) As hydroxyl-containing unsaturated monomer 

t LX(i^ 0>Jx.(i\ fc: Ko^f-> (c), it is a hydroxyethyl (meth)acrylate, for 

^• ^/i- (> T^y — K example, a hydroxy-propyl (meth)acrylate, a 

h: Kp 3r fcVu (,^^) T hydroxy butyl (meth)acrylate, a (poly) 

^ y ^- K t Kp^r:>7*fA' ethylene-glycol mono-(meth)acry!aie, a (poly) 

(^ •?) 7 !J l/- hs (*°iJ ) x propylene-glycol mono-(meth)acrylate, a 

^U>^y ^ — /u-=EV ^) hydroxy butyl vinyl ether, allyl alcohol (meta), 

TP V x s— K ( ? Ky ) y^cz fc°V and said hydroxyl-containing vinyl type 

y^jj^-/^; M^) monomers, (beta)- propio lactone, dimethyl 

!,' ir— K t Kn^f-V^^/Hf propio lactone, a butyrolactone, a (gamma)- 

-vv-n: — tvi^ (>^;0 T !/ /V7 valerolactone, (gamma)- caprolactone, 

&'^jh8ELfc7KBSfS (gamma)- =. . caprylolactone, (gamma)- 

f ;b / "< f —%/f. (i — laurylolactone, a (epsilcn)-caprolactone, (delta)- •■ 

K Xy h y, v'>9 : '/^7° caprolactone, etc. 

n [:?rv * h >\ yf n 7 ^ h A reaction material with the lactone compound 

>\ v — /<vp y ^ h >\ y — of the above-mentioned etc., as a brand name, £ 

■ ij -/ u: >• ^ ' r y v y — # \) u placcei FMi (Daicel chemistry company make, V 

y £ K >\ y - 7 £ 7 y n y $ . h a brand name, caprolactone modified \ ;> 

>\ € —iJ-fvy? h >\ 5 - (meth)acrylic acid hydroxy ester), Placcei FM2 

H a y$ Vl/%?cOy2 h >M (same as left), Placcei FM3 (same as left), . 

fotvWbcOfcit^^, t&\on& t Placcei FA-1 (same as left), Placcei FA2 (same : 

LXS, y^^t^FMl (if as left), Placcei FA3 (same as left), etc. 

- r>' 7 « T> y 

■«r/UFlyI3 ( m f7#±j\s - 
FA - 1 (p]£h 7?#±/UF 
A 2 (TO). T^ir/UF A 3 



f 0 0 1 3 I [0013] 
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U A rt * ->/i^S-a J 
(d) LThL W^Ltf, 
9) 7 7 V^m. 9 a h v 

:7-wMS£ % 7° 7 7 ir/UFM 1 A 

oar, ^v-fc/Wb^ttSL * 

(7 7) 77y/i^t7^ 

$&£), 7°7 71?/^FM4 . 
A. /7^^FM10A^. 
If fciiS. 



As carboxyl group-containing unsaturated 
monomer (d), (meth)acrylic acid, a crotonic 
acid, an itaconic acid, a maleic acid, a fumaric 
acid, Placcel FM 1A (following and Daicel 
chemistry company make, a caprolactone 
modification carboxyl group-containing 
(meth)acryl monomer, brand name), Placcel FM 
4A, and Placcel FM 1 0A are mentioned, for 
example. 



."[0014] 

-e <D/,&(D^m%U*: /■?— ( e ) 

->■». i- r , / f/u* 9 9 y 

--' : f A-T 7 y U— k •j- 
^' ,;> y ;> % 7*p f/V 

'■) \/~ I-., 7°c fcVM 7 7 

.-yf^u.^ 9 9 y K ^.vefr 
/vr^ y U'— k ^.:x?vM ^ 

^ y ^ ^ ^ y u 

^ •r . ^ 9 9 V ls—b* 

2 ~^tv^^)vr 9 V 
h ,' 2 - ^ fvU-^ 7 7 ? 

y k 79 y ^77 y i^— 

h Si -.t 0*7 7 y /M 9 9 y 
h ft t! cd 7 7 L 1 Mt 7 9 

9 !/' 1 ~ 2 4 

/hs, ^y ->^7^ y 'k— h 

.is c-. 7* y > vM'S 5rtlit 5 

T7 y o= b y^K T9 VAT 
5 K\ N-7^77 y/U7 5. 



[0014] 

Specifically as other unsaturated monomer (e), 
it is, a methyl acrylate, a methylmethacryiate, 
an eihyiacry'ate, an ethyimethacryiate, a 
propylacrylate-, a piopyimethacrylate-, j 
butylaciylate, ' a butylmethacrylate, a 
pentylacrylate,' a pentyl methacrylate, a hexyi 
acryiate, hexyl methacrylate, 2-ethylhexyl 
acrylate, 2-ethylhexyl methacrylate, the 
monoesters of the C1-24 mono-alcohol of 
acrylic acid, such as a lauryl acrylate and a 
lauryl methacrylate, or methacrylic acid 
The radical polymeric unsaturated monomer 
containing the glycidyl acrylate and the glycidyl 
group, an acrylonitrile, acrylamide, N-methyl 
acrylamide, N-methylol acrylamide, 
nitogen-containing radical , polymeric 
unsaturated monomers, such as N-butoxy 
methyl acrylamide and a dimathyl?mino 
ethylmethacrylate, styrene, a phenyl ethyl 
(meth)acrylate, vinyl acetate, a vinyl chloride, 
the addition product of 2-hydroxyethyl 
(meth)acrylate and caprolactone (as the Daicel 
Chemical industries brand name), FM series of 
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b\ N-^ f 1//U7 Placcel FA, Placcel FM2, and Placcel FM3 

5 h\ N — Z? h *c i/J ^j^T ? grade etc. is mentioned, 

y ?VT 5 £1^;* ^vt"7 5 It can use these in independence or 2 or more 

/ .xf/M ^ 9 y h /cC ¥<0 types of combination. 

y v^/kfi^ tt^tSfnif- A. crosslinkable unsaturated monomer 

lL*$s ^^t^y, y^-ywm^ polymerization compounds, etc., such as an 

/ } s T^yi" — K ally) methacrylate and a 1,6- hexanediol 

$L4k fc'^/K 2 — t K diacrylate, are mentioned to others. 

£fiS*K ^Vir/u^ 

■/!/ ": ; M 2 , 7° 7 ^ ir/i^FM 3 # * • ' 

© F My y - X)- ft ir'^^tf £> . 

,ri 0 r.Hbfi^M, t>L<;i2.- . . ■ . . ■ ' : 

£-y>— : K : 1, 6 , . • . 

f 0 0 15] [0015] 

L^u^^^lSfP^/ ^ The mixture ratio of hese unsatuiateo 

S'J-Dfi^ ^ — /i^Jtcf ffcfltJIS- monomers, with respect to the solid-content ' 

( A) . Srif fijci"S^y —©111- sum total of the monomer which comprises 

?Tj;fi.^-fticJt LT N t^^l^ vinyl-copolymer resin (A), fluorine-containing 

iSi?P ~^ w - ( a ) }±0 . 1 ~ unsaturated monomer (a) is in range of 0.1 to 

2 0 7^3.*^ 20weight%, alkoxy silyl group unsaturated 

^i'/kl^fifo^t^y content monomer (b) is in range of 0.1 to 

( b ) 0 . 1 — 20 !H%(D 20weight%, hydroxyl-containing unsaturated 

SaiS, 7K^S^^ 7 f tSfn^E-y monomer (c) is in range of 5 to 25 weight -parts, 

— (c).i 5 5^25 MSpPOIb carboxyl group-containing unsaturated 

ISL ..^/UTK^v/yuS^/W^fiS^P monomer (d) is 5 to 25 weight-parts, and 

( d ) ^5-2 5 IfJt Other unsaturated monomer (e) is in range of 
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■SR , -toi&fosfti&fut J 50 to 80weight% desirably. 

(e) ^5 0-8 0gS%OlG 

10 0 16] [0016] 

.iifS^E-/-^ — fcffl^tr^^ As method of synthesizing an acrylate resin 

^fi^KfSfc Jt Y ) T9 V /^fttUI according to radical copoiymerization reaction 

£lnfifc"t"52rife<!: Ltii, t^Jfe using the above-mentioned monomer the 

ti>h<&$®<0^ % solution-polymerization method of public 

o/CJIfj\ MfflM'atS: knowledge, a block polymerization, 

ifi^tf bfri&o emulsificaticn-pclymerization, a suspension 

polymerization, etc. are conventionally 

mentioned. 

0 0 17] 10017] I 

(B) Orosslinker (6) . . * 

i~M~$\ '(B) t LTfi, IJ'lxJ^ As orosslinker (B) ; partial or all of the methyioi v;-- w < 

7 5 t*p '-./^iO -group, of a melarnine resin can K>e what 1 

- L < fd.^SB^^ ^ / ~ modified by 1 type, or 2 or more types of 

/' - /- monohydric alcohols, such as methanol,/"-* 

r v : ? / — /K >i ^y^T^^-- ethanol, a propanol, a butanol, and octy! al co~ /v 

2 — xf/i^^y/uT;/^ — yu 2-eihyihaxyl alcohol, for example. ; ; -V 
iOl!tL<(i2i^l 

'0 0 13] J0018] l 

? *< yfSBiJ 1 {^{^-^ (>^J As for a melarnine resin, what occupies ^0 - 

2 — 5) i^Wti^^o 01 weight % or more of things of ihe 1 

fi%iXt£r dJ#> ?) 1) cOASfif £ L core-body-muitiple (about 2 - 5) core bodies is V 

Vs &fc, ^7^il^i:ii desirable. 

-f^/lL ^ yuS^cO-?: Moreover, it is possible although other 
O^^^t^S^^A/Tt) functional groups, such as an imino group *.nd a 

Ifcfc^ r^^^.pa Srifi-cMf 57^ methylcl group, are included in a melarnine." 

^:/i«ftti*lfiHT resin. 

it s C$£X±.(D 1 ffi7/U3 ta - /v. Moreover as the anion thermosetting 
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•^(^ C 4 ~ C 18 ©1|7^3- electrodeposition coating material which mixes 
$ tifcx-r /i^I^ h this, invention item, the ether group which 
V T v >^ 1 tc v ) modified by the monohydric alcohol more than 

2 . 0 flBJJA±, 2.0-^5. C 3 , especially the monohydric alcohol of C4-C18, 
Olfelfs^i" 5 <t#*£F£ per triazine ring 1 nucleus, is about 2.0 or more 

averages, desirably contain 2.0 to 5.0. 



I 0 0 19] 

£/c„ 3K*§#J (B) K.fi :^ a * 

r > # t 5 £ flR fiV y * p v 

mm *mnm (D^y^y^r* 

:/ y — ;v, ^ : / — $fco 



[0019] 

Moreover, it can use a block polyisocyanate for 

crosslinker (B), to for example, "polyisocyanate 

compounds of an aliphatic or an alicyclic", such 

as an isophorone-diisocyanate and a 

hexamethylene diisocyanate, lactone, such, as a 

(epsilon)-caprolactone, and 

Aicohol, such as methanol, ethanol, a propanol, 

a butanol, and penianol, and 

Oximes, such as a methyl ethyl ketoxime and a 

'methylisobutyl'ketoxime; 

St can use what was biocked by the.; 

above-mentioned. 



I 0 0 2 0 } 

L^/^l^W (Ah ^ 

m (b) vm&itmkLxte, 

ffi^/t£#== 6 0/4 0 ~ 8 5 

(A) . t*«#J 
(B) «£3fl 0 Oli^C^ 
UX\ ftffiffl (B) oia^^>4 



[0020] ; 

As vinyl-copolymer resin (A) and a 
compounding-ratio rate of crosslinker (B), the 
range of former / latter =60/40-85/15 is 
desirable, and to a total of 1 00 weight-parts of 
vinyl-copolymer resin (A) and crosslinker (BV if 
blending of crosslinker (B) exceeds 40 
weight-parts, it will impair the stability of a paint, 
and if it is less than 15 weight-parts, 
hardenability is inadequate. 
As mentioned above, vinyl-copolymer resin (A) 
and the resin which is made up of crosslinker 
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tyLWiM (B) frbteZffiftilt. (B) can manufacture a water-based emulsion by 

tliSf^^'a L^fP'f'S carrying out water dispersion by adding a basic 

1 1 J: o T7k£fifc~f 51t K compound and neutralizing. 

(0 0 2-lJ ' 10021] 

^ Oct 5 ^^St4ib^#l £ LT As such a basic compound, they are primary 

{±, xf /U7 : < >\ 7°n -fcVUT monoamine, such as an ethylamine, a propyl 

$ >\ ,'i/7 ^ y , ^y*/A* amine, a butylamine, a benzylamine, 

7 5 >\ * y / ~/W7 ^ monoethanolamine, a neo pentanol amine, a 

^ y — /UT 5 >\ .2 - 2-amino propanol, and a 3-amino propanol.; 

7 5 y — /K 3- 7 5 Secondary monoamine, such as a diethyl friend 

;y°a/<;—/vf£}£(nW i ,im. z t diethanolamine, di- n- or a di- . 

J T 5 y ; V3n^ 1 /w7 5 v/i^ ( iso-propanolamine, N-methyi ethanolamine, 

y - • /U7 5. >' , 2/ - n — X ti is . and N-ethyl ethano'.an line 1 ; - - ,■ - , i 

:-iji> -7 !, n/\/-7t'7 ;>',' Tertiary monoamine, r;uch as a .^v 

W ^ftv^fy y —/Wf ? m y\ dimethylethanote7>ine, trimethylamine, a '- ; 

r f v» ::^}vx. $ y /ix7 ; Iriethvlamine, a triiso . propyl amine, a . • : %' 

^')| 2 &3^r /7 $ y ; ;y y ^ methyldiethanolamine, and dimethylamino • 

$ > -yu7 5 >\ h !J y f ethanol; • ' ; * 

yu7 ^ y^ hi; rc^FyU7 5 >^ There is an amine type neulralizer chosen by ^ 

h y A y^o 5 >\ ^ f carrying out the 1, or 2 or more combined use 

/i/^x^/-/l/7 5 >\ v^y ^ from among polyamine triethylamines, such as 

A.'T x J J —;vt£ if (T>% 3 a diethylenetriamine : a hydroxy ethylamino 

SK-VT^l' ; i/^^uy-V y ethylamine, an ethylamino ethylamine, and a 

7 ?. >'v t Kn^^xfvi/T ^ methyl-amino propyl amine, etc. 

y itl^jVT X> s xfyi/7;7 Adding a deionized water and stirring by a 
:cfvV7 - y -t/VT 5 y 7° disper etc., it carries out water dispersion and 

n p y^7 $ .v& }£<Di£ V T 5 > makes a v/ater-based em.ulsion. 
k 1,1-^7^^^(7)9^^ 
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So 

[0 0 2 2] [0022] 

l^'C^^^ofg^LT-^v "It can mix a pigment, the coloring matter, a 

ifrSt^JfcCTSB curing catalyst, a flow conditioner, a ultraviolet 

fch $Tft:<te$L MW)M^ absorber, etc. with the lusterless anion 

St^MftRflXffl^SrBB^^S electrodeposition coating material of this 

w £ a* ~C #5, ML7-t> invention as required here. 

^Wlt^wMia^&i: L"0:t, it mixes the above-mentioned neutralizes (for 

t'—Ss&M'alkffilln (A) go # example, a diethylamine, a triethylamine, etc.)- 

/UtK -^tv'/uS LTO. 3 ^ and crosslinker (B) so that it may become 0.3 - 

0 . 5 iiSklft 5 J: 9 }3L±|24j 0.5Eq to the carboxyl group of vinyl-copolymer . 

fc]#J (0ijx.fi\ resin (A) as a manufacturing method of a 

!Jxf./i/7?,y|), ^Hi^'J lusterless anion electrodeposition coating 

C3.) ^Sfi /K>>i^ffo material, after performing water dispersion, it 

Tz%k. r&J :<t yy^^rM^LXJM^' can add a deionized water and ccn obtain ♦he. . 

5 mm%^- 2 0 lusterless type anion electrodeposition coating • •* 

tf/^tvill^i'lS'w tiiaterial' of 5 weight% ~» 20 ?/*; f ght% of send 

fc^'C^Sc contents. ^ :.. 

J: 0 0 2-3] £0023] 
! Ml^?Pi L T ^ ^tt^^l- • in order to form a coating film using ihis - # 

irl LTi^il^ff^^S^fis ± lusterless anion electrodeposition coating 
«SX^#b^'/c|fe^LT^ material, it makes the lusterless anion \ 
m^tt^M (W (DtpizAtl) t. electrodeposition coating material obtaineo ; 

L ; -Cl (Df4 ^ \Z.f£7)\> ^ — ^ a above into a bath (insertion in a tank) 

# & 'iSflt'L/tft, $^B£/¥}& S #J After immersing this aluminum material in this ; 

t: ~ 3 0m m £ 5 f-T — bath, it performs anion electrodeposition 

.xf.^lE^^S<$rtTV\ /fci^&rtT coating so that the drying film .thickness may 

fyf(; y}) yx) .yji'Atflci ] J become about 5 ■■ 30 micrometer, and it does : 

y:'A) 7 >tft\ i^l/^^fiTir not perform water-washing (non iinse), or 

y r y {f L tc*& , 'J^ft ft (#'J Z- performs water-washing (rinse). 

f±\' 1 6 0 — 2 0 0°C"C , S2 Subsequently, after carrying out 3 setting at 

0 - 4 0 ft?n\y (c: J: *9 MM5r JF^ room temperature, it can form a coating film by 

Ito w i: # S "C# Z>o baking (for example, about 160 - 200 degree C 

between about 20-40mins). 



5/13/2005 



17/28 Copyright (C) 2005 The Thomson Corporation. 



JP2003-129003-A 



THOMSON 



[0 0 2 4] 



[0024] 



( a h ^ y /l^S^W 

^l&fp* y -r- .( b ) , tK^S^ 
^^gaft^ey^— (c), -a^tS. 

(a) i« 

*ay- ( s ) 45iit7- 

* X «fc >) , i^W^tt 

: W-p!§f*££tt, -fig 
,,I<k^j 4* v zr. r- ofrfrZ y 4 

'tyffimtf ft v s ;£$ £ - >-^---/< 



[ADVANTAGE OF THE INVENTION] 

The lusterless anion electrodeposition coating 
material which is made up of vinyl-copolymer 
resin . (A) which carries out radical 
copolymerization of fluorine-containing 
unsaturated monomer (a), alkoxy silyl group 
content unsaturated monomer (b), 
hydroxyl-containing unsaturated monomer (c), 
carboxyl group-containing unsaturated 
monomer (d), and the other unsaturated 
monomer, and crosslinker (B), \t is highly 
weather resistant and is of paint stability, for 
example, the coating line which mechanical v-«' 
shear i squires, in the tank of the low-speed, 
turnover without : replenishment of the fresh 
paint with it which has little throughput etc., it 
has discovered a paint which has maintenance 
of finishing property and the low paint residues. . 



10 0 2 5] 



MMX*h& tz -rj^y a 

!p! L it Z. t e m&£ffl±& ft ± 
L tz ~. t t LTs &Btfl$jftl$£ 

# ^ M w 16] w-ffi t 
Lxry=.;u&m&fcmm (a) 

•3 , .^iffT'T 5 y ft if (D^ fan 



[0025] ; 

As for a high weather resistance, as a reason of 
this, what depends on the effect of a 
fluorine-containing monomer is large. 
However, the thing which the fluorine orientated 
on the surface of the emulsion particle itself 
since the vinyl type copolymer resin was a I 
type as base resin. 

As paint stability having improved, it used the 1 
type ")f only vinyl-copolymer resin (A) as 
improvement base resin of a weather resistance 
effectively at the time of coating-film formation, 
even when neutralizes, such as an amine, fall 
in bath, it is mentioned that the water 
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•> 3 ^(DfoftWi&tfiRiltlnltZ. dispersibility of a water-based emulsion was 
bf/^\fbfoZ)o maintained. 



(0 0 2 6] 



[0026] 



mmm [examples] 

SkT> 3H&0>1£W T#38W Hereafter, it gives an Example and 

£ c- h «^l¥^Bf-Ui^i"5o demonstrates this invention in greater detail. 

P/j it Z flit. X o T PK^i $ f\, <5 h This invention is not limited by this. 

<VX*\-Xt£'«\ A. r^J RV- l"%J In addition, a "weight-part" and "weight%" are 

W.rgirlfti rfifi%j . £ shown a "part" and"%." 



!;0 0 2 7] 



[0027] 

bN o . 1 <Q Vinyl-copolymer resin No. 1 Manufacture 

WM$. example . - 

505.'|S;§ c p}vi-r y 7°d t%'L'T/i^ :t prepares the isopropyl aicohoi SOg in a 

-•!•-:/!.' 8 0 g *rf±iA^y- S 0 °C reaction vessel, it mixed ihe . foilovving 

K Ltz ( P ^ &.l : (O^t / ~? monomers . and Azobisisobutyronitril 1a. which 

r . l^T^f^^Vy^n^ was maintained at 80 degrees C. 

..!•• 'j ■..>!•' i g ^-ga-^L/r.o "Monomer blending" 

i ^c / r-gr'^J FAMAC (notes 1) 

■F A MAC ( ft 1 ) 10g 
1 0 - 



K E M - 5 0 3 ( ft 2 ) KBM-503 

Ig 

: Kp^f-yxf;!//^ b' 2-hydroxyethyl acrylate 



(notes 



• ' I s 
7' 

• S 

J* 
i .0 



1 2 g 



Acrylic 
7g 

Styrene 
y I0g 



12g 



2) 



•*cid 



,7 y- ;\s T 9 . ]) \s —. V Sutylacrylate 
1 0 g Methyl methacrylate 



10g 
30g 



5/13/2005 



19/28 Copyright (C) 2005 The Thomson Corporation. 



JP2003-129003-A 



THOIVlSOrM 

- * ~ 



* =f- )V * 9 T t V V- — h Ethylacrylate 20g 

3 0 g Furthermore, it maintains at 80 degrees C for 1 

x f /I/ 7 ? y U' — h hour, and performs reaction, after adding 

20 g azobisisobutyronitrile 3g, it performed 

£ bit 8 0t"C* l B#FpS!K££fLT adjustment of a solid content by the organic 

ixi^^tri'V T/t'X'f y/f solvent, and manufactured vinyl-copolymer 

a f. y a- 3 g tril^n Lfc^, resin No. 1 of 55 weight% of solid contents. 

Mfcft<DM^%fcffliffifflte~Ctl This vinyl-copolymer resin No. 1 was acid value 

V^BJg#5 5fifi%<Dt*~/i^ 55 mgKOH/g, the hydroxyl value of 58 

IpffllNo. 1 ^MiaL mgKOH/g, and a weight average molecular 

it. m ?-/V&M&fcmBN o . weight 20,000 about. ; 
Klii55mgKOH/g, •' ' 

Mll5 8mgKOH/g, . - 

M.M.W-Wti^-mb 2 0 , 0 0 0 ;' ■ 

lVh-otc 0 - ' ; : . .. '.' 

A' 

(S; ::. ) famac ; b*/^ (notes ^) . . ";tv \ . 

>c/.v*tJ4, fij^, 2 --/N -- rAMAC: The product made by Nippon Mektron v .. ( , :^ 

Vst's S rfr'/ i* 9 ]) Incorporated, a *>rand name, 2-perf!uoroociy! : • ■ \N 

r methacrylate 

(&2) KBM.-5 0 3 :*'lfi (NOTES 2) ' V ■■ . " 

y-*?f- KBM-503: The Shin-Etsu Chemical make, a . 

y u^ri/y a u V V ^ h^r > brand name, a (gamma)- methacryloxy propyl 

:>^> c trimethoxysilane. 

10 0 2 8] £0028] ; 

t^^/ VM'cMa N'o . 2 _ 2:; The manufacture example of vinyl-ccpolymer. / 

No. ^ S?MMM resin No. 2-No. 4 ; . ...... 

•3l/fe& : i t iplfil- UT, ?t makes it be the same as that of Example 1 . to 

SS^lC'f y7'o ^T/i^a^ prepared 30g i.sopropyl alcohol maintained ?.t 

a.: 8 0- g Srttii^ 8 0 °CI:$S 90 degrees C in the reaction vessel, the content :' 

Lvt^^s 1 £><fc :) ta^ / of blending of a monomer as shown in Table 1, 

"•■coiS'pfll, HLXfTVyf^'i and azobisisobutyronitril 1g were added. ' 

y y*-r o^ M/H'g #P £fc 0 Furthermore, it maintains at 80 degrees C for 1 

i£ hte 8 0 c CTM ^1f*^L"C hour, and performs reaction, after adding 

ElS$r?TV\ 7y v t^^y7Y Azobisisobutyronitrile 3g, it performed 
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a=.h D 3 g SriiLfJP Lfc^, adjustment of a solid content by the organic 

WiWd^M^fy^WfeM^Xfi solvent, and obtained vinyl-copolymer resin No. 

V ^Mft 5 5 S*% <D f'^/U* 2-No. 4 of 55 weight% of solid contents. 

l^iiNo. 2 -No. 4 



[0 0 2 9] 
•1*1] 



[0029] 
[TABLE 1] 





No. 1 


No.2 


No.3 


N0.4 




F/\MAC(&1> 


10 


... 15 




to 


7-/»F!Sfl! : t^-(a) 


KBM-593 (S2). 


I. 


1 


1 








12 


12 


12 


12 






7 


; 7 


7 


. 7 






10 


16 


10 


10 






10 




10 


L0 








30 1 30 


jfl 






-£ 


15 


30 . 


l 






100 


100 


!0D 


•• 100 








No.2 


No.3 








[ 55 .„ 


55 








L 53 






.». 




•20000 




_.^ocog_. 


■20000 


L ■ ... 



Table 1 Monomer blending of vinyl type copolymer (A) 

(by column) 

FAMAC (notes 1) , 

AB|W-503(nbtes2) 

2-hydroxyethyl acn/late 

Acrylic acid 

Styrene 

Sutylacrylate 

Methylmethacrylate 

Ethylacrylate 

Atcral of 100g of solid contents 
Character istics of vinyl- poly merized resin 
Acid-number (mgKOH/g) 
Hydroxy! value (mgKOH/g) 
Weight average nr.olecuiar weight 



Fluorine-containing unsaturated monomer (a) 
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Alkoxyl-group content unsaturated monomer (b) 
Hydroxyl-containing unsaturated monomer (c) 
Carboxyl group-containing unsaturated monomer (d) 
Other unsaturated monomer (e) 



l^/i^ll^ffiffillBN o . 5 <D The manufacture example of vinyl-copolymer 

i^iiffiJ resin No. 5 

y \f/UT/^ It prepares the isopropyl alcohol lOOg and the 

=* ~rjv 1 0 0 g , n — 7 ^/^T n- butyl alcohol 150g in a reaction vessel, which 

/U3- jv 1 5 0 g $r f±iA^> 8 was maintained at 85 degrees C, and 

5°C{ci^bfc^^, -f^flsj Butylacrylate 75g, butylmethacrylate 125g, 

V V V— h 7 5 g. 2-ethylhexyJ methacrylate 60g, 2-hydroxy ethyl 

9 y \/~ h 1 2 5 g , 2 — -x^- methacrylate 115g, RUVA-93 (Otsuka chemistry 

;V^5rZ/jv^ $ $ V h 6 0 company make, brand-name, ultraviolet 

g, ^-t-Ko^^W?; absorber) 75g, FA-711MM (the Hitachi 

9 ]) \y~ Ml 5g, RUVA Chemical Co., Ltd. make, a brand name, 

- 3 3 (XMit^'itMs nHiSi^ -i ,2,2,5,6-pentam.ethyl piperidyl group content 

7 5 g , FA- methacrylic ester) 50g, azobis dimethyl 

7 1 I MM (0^kJ5K1StjR;" S valeronitrile 5g and . 7*. 

p?i^ N 1 ,2,2,6,6--^ > ^ ^ k° 3utyl oeilosolve 75g were added dropwise over^ 

n v^-./u^W / * * U /^Sf 3 hours. i 

x;'>r^) 5 0g, T/t%x>> After maturing for 30 minutes, the azobis" 

/ f/W^l/n^ h y yu 5 g , 7' dimethyl valeronitrile 5g and a butyl cellosolve 

^v.ui? u y/Uy* 7 5 g £ 3.B#IH! 40g are added dropwise over 30 minutes, after 

/)>'ittiT bfc 0 3 0 ^ra^lfiK maturing for further 1 hour, the organic solvent 

Ltc-iks T V is* ^vw< \/ adjusted the solid content and it manufactured 

a - }> y /U5 g , y^/Urn y vinyl-copolymer resin No. 5 of 55 weight% of 

/V7 ? 4 0g^3 O^Bfl^ttTift solid contents. 

TU MM 1 NfIWS&J&Jg LfcSL This copolymer was acid value 50 mgKOH/g, 

^JftiSfllKiJ: 9 @^#&3WBL the hydroxyl value of 100 KOHmg/g, and a 

Wfrft 5 5 fiS% W t^yu^S weight average molecular weight 20,000 about. 

!&*fi^f£fiM 5 0 m g K O 
H/g, MSttl 0 OKOH ' 
rng/g, S*¥^H-*#^2 
0, OOOtfeot 
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[0 0 3 0] 

mmm i 

IfllNo. 1 12 7. 3g (| 
Wt>7 0 g) v-yuS 

.iv t ;.yj- ie-fr l # , 7x v * "c ; 

7 y ? MX - 8 0 0 (Hfcl 

y 7 ^mm) 3 o g mwx 

3.0 S )£Ifl#lT£ll^>ikU 

t>'4<'C#|!l'Cgf^^ 1 0 

J- :} ;•: J- if x^>7* /-ell 
!... -C 7'- r. ;:i • v H3f it*f N o . . 1 

■7 j+n mmm® \ o .u m .. ti 

2.c m.X 3 0 c m) *rJ^T, 
7=t/tfi|fN o . 1 Srfflt 

mf : ft^\ i s o°c-e 



[0030] 

Example 1 

After mixing a 0.4Eq triethylamine to the above 
and 55% of carboxyl group of vinyl-copolymer 
resin No. 1 127.3g (70g of solid contents), 
subsequently, it mixes and carries out the mixed 
dispersion of the Nikalac MX-600 
(Sanwa-Chemical incorporated company make, 
brand-name, melamine resin) 30g (solid content 
30g), it made the water-based emulsion. 
Furthermore, performing stirring, it is gradually 
added dropwise so that it may diiute by a 
deionized water and a solid content may 
become 10weigh*%, subsequently, it adjusted 
by the iriethylamine and manufactured anion 
elearcdeposiciori-eooting-material l-lo. ! so that 

miqhtbesetio8.5. 
Using an anodized aluminum material (about If) 
micrometer of coating-film thickness, width 
2cm*30cm), .'t performs alectrorfeposition. 
coating so that it may become 10 micrometer of 
film thickness about anion 

elect'rodeposition-coating-material No. 1, it 
printed for 30 minutes at 180 degrees C after 
water-washing, and obtained lusteriess 
aluminum material No. 1. 



. 1-0 5 3 1 ] 

mm ?. 

L T As x -9^No. 2 



[0031] 

Example 2 

Except considering it as '.he content of blendir.g 
of Table 2, it obtained lusteriess aluminum 
material No. 2 by fhe operation similar to 
Example 1. 



[0 0 3 2] 



[0032] 
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Jt$fc0»J 1 ~ 3 

L7,^^^|tNo. 3~5 



Comparative Example 1-3 
Except considering it as the content of blending 
of Table 2, it obtained lusterless aluminum 
material No.3-5 by the operation similar to 
Example 1 . 



I C 0 3 3] 
im2) 



10033] 
[TABLE 2) 



£2 r^y%mm\ 














tt«W2 






No. 1 


No.' 2 " 


No! 3 
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Table 2 Anion electrodeposition coating material The content of blending 
(by column) 

vinyi-copolymer resin No. 1 . 
VinylTCopolymer resin No. 2 
Vinyl-copolymer resin No. 3 
Viny l-copoiymer resin No. 4 
Vinyl-copolymer resin No. 5 
Triethylamine 
Nikalac MX-600 
Triethylamine 
Deionized water 

10% anion electrodeposition coating material (solid content) 
Example 1 
0.4 equivalents 
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pH = it adjusts to 8.5. 

The amount of solid-content adjustment 

Example .2 

Comparative Example 1 

0.4 equivalents 

pH = it adjusts to 8.5. 

The amount of solid-content adjustment 

Comparative Example 2 

Comparative Example 3 
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[0034] 

A coating method' and a test result 
It immerses the anodized aluminum material " 
(silver: size 150*70*0.5 mm) of about 10 
micrometer of coating thickness which . 
performed secondary electrolysis treatment : v 
(degreasing-etching- neutralization-anodization i 
treatment-sealing) for object to be coated to this 
thing by making into bath the anion 
electrodeposition coating material (clear) 
obtained by an Example and Comparative 
Example, it performed electrodeposition coating 
so that an anion electrodeposition coating 
material (clear type) might be set to 10 
micrometer, and it printed for 180 degrees C to 
30 minutes after water-washing. 
The examination contents and test result ^re 
shown in Table 3. 
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Table 3 Test result 
(by column) 

Lusterless aluminum material 

Gloss (notes 3) 

Paint stability (notes 4) 

Coating-film smoothness (notes 5) 

Accelerated-weathering property (notes 6) 

Gloss holding percentage (%) 

Appearance 

Example 1 

. ixarnplM 2 

Comparative Example l 
Comparative Example 2 
Comparative Example 3 



;o o 3 6] [0036] ; 

(&3) 3t« : J 1 S K-5 (NOTES 3) 

4 0 0 7. 6 (19-9-0) (Z) Gloss: Measure reflectance ratio in case an \ 

..5 3 &^M?:yRf£^& \ Hil incidence angle and a reception angle ore ea,vh < 

. .coytVWUlS.'&Ajft'fe -b&ytfk 60 degrees about the degree of the gloss of a 

kf^ : tti^fi6 0&.(nh. # ©5 coating film according to the 60-degree 

M&ZmfeLX, $EffitffciR£© relative-specular glossiness of JISK-5400 IT. 

•^ii-0n©3tiRS4: 1 OOHfc (1990), it expresses with the percentage when 

t % (D~&ft^~Q^:~fo ' setting glossiness of the reference plane of 

relative-specular glossiness to 100. 

10 0 3 7] [0037] 

(S4) if^ttiiW^ (NOTES 4) 
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x > ^^Sirogl^St-Ati, Paint stability : 

fS4*^fJl£>ov % £: — ^ — iCT It puts a paint to a stainless steel open vessel, it 

3 0°C— 14 0 FhJJKW 2 L/ct£<£> examined the residue after stirring for 30 
2£ £ ^M^-fZo degrees C - 14 days by a motor with a stirring 

Ofi, 5mg/L UJlTt blade. 

J*#f CIRCLE, A residue is good at 5 mg/L cr less. 

A it, 39ji£j& s 6 ~ 1 Omg/L TRIANGLE is 6 to 10 mg/L of residues, and is a 

-^j^j^ypjg. somewhat poor, 

x { + N l img/L £JLb"C>P & 0 * Unsatisfactory at 11 mg/L or more. 

(0 0 3 8 ] [0038] ; 

CffiS) tt«|5p»tt : fiKftB (NOTES 5) 

(-'-XJi/L Hflrfl^) Coating-film smoothness: The 

iiiLfco fili£r\ A{i^H^& N visual-observation evaluated the coating-film 
x te^J^&^To surfaces (orange peel, a concave-convex, etc); 

These shew good, TRIANGLE shows 9 
somewhat poor, and * shows a defect. 

0 0 3 9 ] [0039] r { 

(me) immm± (&Mn (notes 8) 

S%) : i^- y > -y 4. Accelerated-weathering property (glossi 

— (xtftti&W Srffl^fco retention %): It used the* 

3t3R(SW^= (2 0 00W sunshine-weatherometer(SUGATEST). 

ii^«)^l|lttffiRftt*/W;KlKr- Gloss retention = (coating-film mirror reflectivity 

vyMM^WifcfrW) xi03| before the coating-film mirror reflectivity / test 

KttSilxlt^Mi J I S K -5 after 2000-hour passage) it measured "100 

4 0 0 6 0.^M^R^\^VM coating-film mirror reflectivity with mirror » 
?£ L ti reflectivity JIS K-5400 60 degrees. 

(MS) : Oil, mm^<M- (Appearance): 
&ti s - Bi'Ctf i&ib bti 6 CIRCLE is good satisfactory. 

xft: % fifki^gj^^tc: TRIANGLE, whitening is observed. 

* crack and whitening are observed on the 

whoie coating surface. 
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